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COiNDUCTIVE TERMINAL AND THE ELECTRICAL 
COjjNECTOR USING THE QQ&TmCTIVE TERMINAL 

Field of the Invengon : 

The presea£invention generally relates to aieonductive terminal and, more 
particularly, to a oazductive terminal used in an efeetrical connector which can transmit 
signals between aatelectronic component and a cnsaiit board via a solder ball connected with 
5 the circuit board. 

Background of tfee Invention : 

Referring to FIG. 1 to 3, as disclosed in TVW- patent application No. 087216147, 

„-•- ' - : ':. ."'15"" - r-..v — _ ..fcrcsf'ZV? ">r' : _ . 

■ j- ' - • '■ ■ - - ^ - JT.'^ L ^. , j,; i... — ^ ; CPU 33 } .'■ t .. 

used in computer device. The cicatrical connecter "i comprises an insulative housing 10 and a 

. v:..;*v / . ::iz c \ .r:/i :*ive tc/rrl .--.Is 2 ' ! . . ... 

with the circuit bomi 20 through surface mountin^^chnology ("SMT") by pre-setting a 
solder ball 23 onto m end thereof. 

15 The insulafee housing 10 of the electrical ©mnector 1 has a mounting surface 12 on 

the bottom surface thereof which is positioned pnsdinate to the circuit board 30 and a 
receiving surface 111 on the top surface thereof forsnpporting the electronic component. The 
insulative housing 110 also defines a plurality of ttectugh holes 13 extending between the 
mounting surface 12 and the receiving surface 1 1. 

20 Each of tfc conductive terminals 2 respectively received in the corresponding through 

Loles 1 3 forms a contact portion 20 extending towasd the receiving surface 1 1 and an end 
portion 21 opposite extending to ihe mounting surface 12. The end portion 21 has a bottom 
surface 22 for soldering with the corresponding soMer ball 23. 

To improve) successful rate of pre-setting She solder ball 23 onto the end portion 2 1 of 

25 the conductive terminals 2, the end portion 21 forms a disk-shape plane approximately 90 

degrees bending to the contact portion 20 so that ti& end portion 21 and the mounting surface 
12 of the insulative housing 10 are approximately fixated in the same plane. The plane disk- 
shape end portion 21 provides a larger area of pre-setting the solder ball 23 so as to steadily 
pre-set the solder ball 23. In addition, a plurality &£ "protrusions 25 is integrity extending from 
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the side at? the end portion 21 for preventing the solder ball 23 dropping feom the bottom 
surface 12dof the end portion 21. 

To* applying the SMT of pre-seth'ng the solder ball 23, one end ofTttie conductive 
terminal Xmust have a structure of easily locating and connecting the soMer ball 23. The 
above rnrfBod is only one of the resolving schemes with which the endffiartion of the 
conductivettamiiial 2 has different structures to locate and connect the safier ball 23. The 
present rasention provides an improved conductive terminal to locate aniiconnect the solder 
ball 23. 



1 u i : _ invyn ..)^:v>.:^.i ; 

Anobject of the present invention is to provide a conductive terumal that easily 
locates a ^srfder ball and an electrical connector using the conductive tenmials. 

Anusther object of the present invention is to provide a conducts terminal enhancing 
steadiness;3>f soldering with a soldeTball. 

1 5 Hire conductive terminals of the present invention are received ima plurality of 

terminaielharmels of an insuJarive housing of the electrical connector vmch can trar^niit 
signals tety/een an electronic component and a circuit board. 

Tteconductive terminal has a first wall, a second wall connectin^with the first wall 
in a certsng angle and a third wall connecting with the second wall in a certain angle and 

20 opposite a» the first wall. The conductive terminal forms a contact portion electrically 

connecting with the electronic component and a mounting portion elecuimally connecting 
with the circuit board via the solder ball. The mounting portion comprises a first horizontal 
portion estending and bending from one end of the first wall toward theliird wall, and a 
second tocszontal portion on the third wall and corresponding to the firsfe&orizontal portion 

25 toward fie;first wall. A gap is defined between an end of the second horizontal portion and an 
end of ttefirst horizontal portion near the second horizontal portion soiast the first 
horizontaSportion and the second horizontal portion form a structure for locating the solder 
ball. 

He. first horizontal portion defines a first recess at its end thereofiand the second 
30 horizontSportion defines a second recess at its end thereof. The first recess and the second 
recess fissa a concavity structure which connects the surface of the sol &r ball. 

"VKHen the solder ball contacts with the mounting portion, the soMer ball can be 
receivedand located in the concavity structure defined by the first recess and the second 
recess. 7m of the melting solder ball flow into the gap between the first horizontal portion 
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and Lne second horizontal poiSDsr-so as to enhance steadiness of soldering between the solder 
feall and the mounting portion. 

Other objects, featuressud advantages of the invention will be apparent from the 
.following detailed descriptionlsBen in connection with the accompanying drawings. 

5 

Brief Description of the Dragggs: 

The features of this invsition which are believed to be novel are set forth with 
particularity in the appended claims. The invention, together with its objects and the 

advantages thereof, may be b<^^mderstood by refererce to the following description taken in 
i j (Donj uiic aon wi la viiw . t :.c x isn^ u„ i_i \\~.^,a . :j x*J-:,^ o « ~ ..^ 

elements in the figures and in vftach: 

FIG. 1 is a partial sectioaF view illustrating a conventional electrical connector; 

: *r. 2 is a s^-ic :;;KT>i3^cU-ional view illustrating of FIG. 1; 
FIG. 3 is a perspectiveTfev/ of a conductive terminal of the conventional electrical 
1 5 connector of FIG . 1 ; 

jjLG. ^ :3 a p?*spcc^ • j.j.:^...:. .-•;vc5 :<.. ih^. lL ^ Iruo 3 tec. eh~ 
of an insulative housing of theSst embodiment of the present invention from under the 
insulative housing; 

FIG. 5 is a perspective^ssembled view of FIG. 4 illustrating a solder ball located in a 
20 mounting portion of the cond\eiiVe terminal of the present invention; 

FIG. 6 is a perspective wew of the conductive tenninal inserting into the terminal 
channel of the insulative housiigof the first embodiment from the above of the insulative 
housing; 

FIG. 7 is a side view cfitfre solder ball melting and connecting with the conductive 
25 ter minal of the first embodimsitj 

FIG. 8 is a perspective tow of the conductive tenninal of the second embodiment of 
{(he present invention; and 

FIG. 9 is a perspectivo-aasembled view of FIG. 8 illustrating the solder ball located in 
the mounting portion of the cssiuctive terminal of the present invention. 

30 

Detailed Description of the If&closcd Embodiments ; 

While the invention rn^be susceptible to embodiment in different forms, there is 
shown in the drawings, and heaan will be described in detail, a specific embodiment with the 

understanding that the preser£<fisclosure is to be considered an exemplification of the 



3 




WO 2004/068642 



PCTAJS2004/002820 



principles of the invaataon, and is not intended to limit the invention to :hat as illustrated and 
described herein. 

Referring now/'S) FIG. 4 and FIG. 5, a conductive terminal 4 of t ;e present invention 
used in an electrical mmnector is similar with the prior art and connects between an electronic 
5 component (not shows^and a circuit board (not showa). The conductive terminal 4 ore-sets a 
solder ball 6 onto an ensi thereof. 

The electricalconnector comprises an insulatire housing 5 and a plurality of 
conductive terminals *L 

The insulativeJS-ousins 5 has a mounting surface 51 which is positioned proximate to 

I u ;.:e circuit ooara ^su.lios mcLJu j..ra oi - t;oruparesJ and a receiving surface 52 for 

supporting the electrow; component (such as central processing unit, "CPU")- The insulative 
housing 5 defines a ptorality of terminal channels 53 extending through the mounting surface 
51 and the receivingsincface 52. To easily illuminate, it is drawn in the t :'GS. rhat the 
insulative housing 5 bans a single terminal channel 53. 

1 5 Each conducive terminal 4 is respectively received in the corresponding terminal 

channels 53. The cosdhctive tcnr-i^l 4 has a first wiB 41, a second \. . l41 :--crjsj; v/rJa 
one side of the first vza31 41 in an approximately 90 degrees angle and a third wall 43 
connecting with the <2&er side of the second wall 42 in an approximately 90 degrees angle 
and opposite to the first wall 41 in some distance. The connecting corner of the first wall 41 

20 and the second wall 42' defines a plurality of hollows 44 so as to make the connecting comer 
of the first wall 41 asdithe second wall 42 have lowes: intensity and the first wall 41 easily 
bend along the hollows 44. Similarly, the connecting corner of the third wall 43 and the 
second wall 42 defines a plurality of hollows 44 so as to make the third wall 43 easily bend 
along the hollows 44 to the second wall 42. When the conductive terminal 4 is respectively 

25 received in the coix^Sficaiding terminal channel 53, one end of the conavcthe terminal 4 

adjacent to the mou^feg surface 51 forms a mounting portion 401 and the opposite end to the 
mounting portion 40A of the conductive terminal 4 adjacent to the receiving surface 52 forms 
a contact portion -1C2L 



30 bending in an approximately 90 degrees from one eod of the first wall 41 adjacent to the 

mounting surface 53 toward the third wall 43, and a second horizontal portion 46 extending 
and bending in an approximately 90 degrees angle tarn the third wall 43 adjacent to the 
mounting surface 51 toward the first wall 41 so that a gap 452 is defined by the ends of the 

first horizontal porften 45 and the second horizontal portion 46. In this embodiment, referring 



The mountiisgrportion 401 comprises a first horizontal portion 45 extending and 
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to FIG. 5, first horizontal portion 45, the second horizontal portion 46 end the mounting 
surface 51 offthe insulative housing 5 are approximately in a same plane. The first horizontal 
portion 45 defines a first recess 451 semicircle depressed to the terminal cfeasmel 53 and the 
second horisaaital portion 46 defines a secoid recess 461 semicircle depresssd to the tenninal 
5 channel 53-TIae first recess 451 and the second recess 461 forms a concavity structure for 
receiving theaolder ball 6. 

The«Emtact portion 402 comprises afest spring arm 47 formed oncaie side of the first 
wall 41 adjarant to the receiving surface 52 and a second spring arm 48 fomxed on one side 
of the secordJ wdl 42 adjacent to the receivrkg surface 52. A free end of ffc^jSrst spring aim 

10 a ;G a fhv: cad ox the sceo-iu spring dr*B -nSare adjacent to form a spring %c living 

structure to provide an insert arm of an elecMcal component (not shown) i^rting. Because 
the contact pgrrtion 402 is not the point of novelty of the present invention md its principle of 
electrically sxsimecting is similar with a corresponding structure of the condnctive terminal of 
the ZIF elecrecal connector (not shown), hsre it is not illuminated in detaiL 

1 5 Referring to FIG. 4 to FIG. 6, in asssrably, the conductive terminal 4 can insert the 

cenesponcfog terminal ch^vj^s 53 of the ixsulative housing 5 from the malting surface 51 
of the insuktive housing 5 (referring to FIG.. 4) and the conductive terrrrinsM can also insert 
the correspQQBding terminal channels 53 of tfee insulative housing 5 from the receiving surface 
52 of the insulative housing 5 (referring toHG. 6). When the conductive terminal 4 can insert 

20 the corresponding terminal channels 53 of the insulative housing 5 from temounting surface 
51 of the insalative housing 5, the mountingportion 401 of the conductive Imminal 4 can 
hold the inserting conductive terminal 4. Gontrary, when the conductive temiinal 4 can also 
insert the coaresponding terminal channels SS of the insulative housing 5 fesm the receiving 
surface 52 cff the insulative housing 5, one«ssd of the second wall 42 forms a? handle 49 

25 corresponding to the first spring arm 47 ardlShe second spring arm 48 to k>M the inserting 
conductive terminal 4. 

Refesring to FIG. 4 and FIG. 5, theissounting portion 401 of the coj&fuctive terminal 4 
locates the solder ball 6 by its first horizontal portion 45 and the second horizontal portion 46. 
The first recess 451 defined at the end of fes first horizontal portion 45 anmthe second recess 

30 461 defineflat the end of the second horizcaaial portion 46 form a concaviiy structure which 
connects tte -surface of the solder ball 6. When the solder ball 6 contacts iriSh the mounting 
portion 401 o the solder ball 6 can be received and located in the concavity structure defined 
by the first xecess 45 1 and the second recess 46 1 . So the solder ball 6 needaaot accurately 
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alisi.thc middle of the mounting portion 401 and easily to locate k t&e first recess 451 and 
thesesond recess 461. 

Referring to FIG. 7, a gap 452 is denned between an end cf _tfae second horizontal 
por&ai 46 and an end of the first horizontal portion 45 near the secand horizontal portion 46. 
5 WuESffthe solder ball 6 melts, tin flow into the gap 452 so that thesslder ball 6 not only can 
respsBtively solder with the surfaces of the first horizontal portion 35 and the second 
hosteintal portion 46 but also some tin of the solder ball 6 fasten inAe gap 452 by 
ertfherfding so as to enhance steadiness of soldering between the sricfer ball 6 and the 
managing portion 401 of the conductive ienninal 4. 

1 0 Referring to FIG. 8 and FIG- 9. the conductive terminal 4 efc&e second embodiment 

of Represent invention is a little different from the first embodiment of the present invention. 
Thefirst horizontal portion 45 and the second horizontal portion ^of the conductive 
terminal 4 bend toward the terminal channels 53 so that the first ferikontal portion 45 and the 
second horizontal portion 46 extend in a direction towards the coMaet portion 402. As such, 

1 5 thefisst horizontal portion 45 and the second horizontal portion 4€have less than ISO degrees 
_dea .-} ive net in the same pla-e, T^e iirsi horizontal portion ^Larad tb ?. -:..;cr. i 1 r cizonial 
poisiian 46 form a concavity space toward the terminal channels S&sd that when the solder 
ball ficontacts with the mounting portion 401, the solder ball 6 canosily be received and 
located in the mounting portion 401 defined by the first recess 45iasd the second recess 461. 

20 The conductive terminal 4 has the first wall 41, the secomwrall 42 and the third wall 

43. He conductive terminal 4 enhances steadiness of locating the adder ball 6 via the 
mounting portion 401 defined by the first horizontal portion 45 emending from the first wall 
41 wA the second horizontal portion 46 extending from the third isafl 43 and the locating 
spans defined by the first recess 45 i defined at the end of the firsiltenizantal portion 45 and 

25 thssecond recess 461 defined at the cad of the second he rizcntal portion v5. The gap 452 is 
defined between an end of the second horizontal portion 46 and s-uend of the first horizontal 
posfon 45 near the second horizontal portion 46 to make tin of themelting solder ball 6 flow 
vih u: A : rthance steadiness :-f ; ol. : j, , r .:i \ j solder bail <L 

Although the present invention has been illustrated and d^xibed with respect to 

30 eamsplary embodiment thereof, it should be understood by thosesizQled in the art that the 

v^5aus changes, omissions and additions may be made therein aidlthereto without departing 
fraiBthe spirit and scope of the present invention as set forth in teappended claims. 
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CLAIMS : 

What is claimed is;: 

1 . A conductwe terminal capable of being received in a terminal channel defined 

in an insulative housing snd between an electronic comjamsnt and a circuit board, having a 
contact portion electrically connecting with the electronic component and a mounting portion 
electrically connecting wiSh the circuit board via a solderftall, comprising: 

5 a first wall, a second wall connecting with the fn£:wall in a certain angle and a third 

wall connecting with the second wall in a certain angle aadi opposite to the first wall, and the 
mounting portion comprising a first horizontal portion esieiading and bending from one end 
of the first wall toward the third wall, and a second horizgntal portion on the third wall and 
corresponding to the first ftorizontal portion toward the fist wall, a gap defined between an 

ICS end of the second horizontal portion and an end of the fisfchorizontal portion near the second 
horizontal portion so that the first horizontal portion andihe second horizontal portion form a 
structure for locating thesoSder ball. 

2. The conduc&ve terminal of claim 1 in wbcsfiithe first horizontal portion and 
the second horizontal portion are in a same plane. 

3 . x ric conducive terminal of claim 2 in whixikthe first horizontal portion, ihe 
second horizontal portion aad the mounting surface of the insulative housing are in a same 
plane. 

A . conducive * rrminal of claim 1 in wHirfuhe first horizontal portion and 

_.-c .... . ^^.^uinliaveac: - -. : angle and £33*$ lowaxd i.:e coi^.tct ■.. zrdon of the 
conductive terminal. 

5. Tr~ mnirrtf^e terminal of ?laim 1 in wSsK&the first horizontal person 
defines a first recess at its end thereof and the second hoafeontal portion defines a second 
recess at its end thereof, tite first recess and the second isiess form a locating space receiving 
the solder ball. 
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6. Tfe conductive terminal of claim I in which the contact portion comprises a 
first spring amisimied on one side of the first veaiQ and a second spring arm formed on one 
side of the second! wall corresponding to the firsLspring arm, and the first spring arm and the 
second spring aimform a spring receiving structee to connect with the electrical component. 

7. Tteconductive terminal of claim 1 in which one end of the second wall forms 
a handle. 

8. Anelectrical connector for connecting between an electronic component and a 
circuit board via ^plurality of solder balls solderiag onto the circuit bard, comprising: 

an insulaawe housing forming a mounting surface adjacent to the circuit board and a 
receiving surfacef&r supporting the electronic component, the insulative housing defining a 

5 plural ity of terrora! channels extending through the mounting surface and the receiving 

surface; and 

a pluralrg'<s?f conductive terminals respectively received in the corresponding terminal 
* . : ; t-:a.- ' !v " y .\ ■ . v^ 1 , a ~i.cond wall c<_ . - / : *h the first 

wall and a third mil connecting with the second wall opposite to the first wail, a first 
10 horizontal portion attending and bending from one end of the first wall adjacent to the 

, ^ . , : ~ . ^ c „- fx ^ vTr^ fh^ * 7 * : i • ' ' v° 1 1 . a^d a s^t: r \ hr^K'^vit*} ^ ■■»-•*• rj : t n o- from tv - 
vvaii a.: .. ol^i^c. lug to >: . .nvc ^ ^oxi&sl portion, a gap defined between an end of 
the second horizarfal portion and an end of the first horizontal portion near the second 
horizontal portiGE&so that the first horizontal portion and the second horizontal portion form a 
1 5 structure for locetfkg the solder ball. 

9. Uteelectri ] : -.i^rct^r *V Y : :\ 1 \ A • ' .■ . :•■ 
the second horizji^al portion of the conductive terminal are in a same plane. 

r :.v:-/. -:cd f v 1 ,-:- 9 :n which the fint • .Cental pcrtion, ^3 

second hoilzcn^dSportion and the mounting surface of the insulative housing are in a same 
plane. 

1 1 . Tte electrical connector of claim $ in which the first horizontal portion, the 
second horizontal gorti on have a certain angle and bend toward the contact portion of the 

conductive terashal. 

8 
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12. i he electrical connector of claim S in which the first horizontal portion defines 
a first xaiess at its end thereof and the second horizontal portion defines' a second recess at its 
end thereof, ihe first recess and the second recess form a locating spacer receiving the solder 
ball. 

33L The electrical connector of claim 8 in which the contact portion comprises a 
first spisog arm formed on one side of (he first wall and a second sprii^arm formed on one 

sic'o of she sec end wall corresponding to the first spring arm. and the arst spring arm and the 
sec or d sprin g ram form a spring receiving structure to connect with tte electrical component. 

54. The electrical connector of claim 8 in which one end of the second wall of the 
conduces terminal forms a handle adjacent to the receiving surface. 
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